Abstract Two papers in this issue of Diabetologia present recent trends in life expectancy for people with type 1 diabetes, one using data from an Australian registry (Huo et al,
interest, the period life expectancy is a useful and summary measure of 'current' population health [8] . It is estimated from the mortality experience across all ages during a short period such as a single calendar year, and therefore pertains to hypothetical individuals who experience each of the age-specific mortality rates observed in the current period. The old saying that it is difficult to make predictions, especially about the future, is also valid for the period life expectancy. If not a naive one, it is not really a prediction. To estimate life expectancy, we need mortality rates across all age groups. The estimated life expectancy does not contain more information than the mortality rates on which it is based, but it provides a different perspective that may be useful.
Despite the immediate appeal to patients, clinicians and policy makers, interpretation and application of life expectancy for patients with type 1 diabetes is not straightforward. Life expectancy at birth for people with type 1 diabetes is difficult to grasp, because patients are diagnosed at various ages, years or decades after birth. As a population summary metric, it provides integrated information about the age-specific mortalities, but it does not pertain to a single patient. One should always be careful when applying study results to individual patients, but what matters for clinicians and patients is the estimates of remaining life expectancy from now. This requires estimates of remaining life expectancy, conditional on survival up to this point. If a patient at a given time (now) has long-standing disease, the relevant life expectancy should ideally be based on data from other patients with similar disease durations.
With these complexities in mind, what do these new studies tell us? Both studies used nationwide registers that had been collecting data since 1987. The Swedish study [6] estimated remaining life expectancy at age 20 years (for the periods 2002-2006 and 2007-2011) , and the Australian study [7] estimated remaining life expectancy for different age groups (for the periods 1997-2003 and 2004-2010) . For comparison between the studies, life expectancy at age 20 years in the Australian study can be approximated by the mean of results for the groups 15-19 and 20-24 years (presented in ESM Table 2 of the paper [7] ). For the most recent periods among men the remaining life expectancy at age 20 was 49.7 in Sweden and 50.8 years in Australia, and for women the estimate was 51.9 years in Sweden and 54.3 in Australia. Compared with a previous study from Scotland covering the period 2008-2010, the estimates from Sweden and Australia were all higher by approximately 3.5-6 years [9] .
The difference in life expectancy at age 20 among patients with type 1 diabetes and the respective background populations ('loss of life expectancy', 'years of life lost' or 'gap in life expectancy') were approximately 10-13 years both in Sweden, Australia (and Scotland [9] ), with slight differences between studies. The increase in remaining life expectancy over the 5-7 year periods, approximately 2 years for men, 1.3 years for Australian women, and essentially zero for Swedish women, were very similar to the increase in the corresponding general populations during the same periods. It therefore seems that the gap in life expectancy has remained largely unchanged since the turn of the millennium.
On the one hand, the studies by Petrie et al and Huo et al were based on approximately 30,000 and 85,000 patients, respectively, and should be powered to detect small increases in life expectancy in recent years. On the other hand, it is perhaps not surprising that the gap in life expectancy has remained largely unchanged in recent years, because the differences in lifetime exposure to hyperglycaemia and other determinants of survival in the two overlapping groups of people with type 1 diabetes examined for mortality during these recent years may not be very different. We know that glycaemic control has long lasting effects [10, 11] . Over the past decades, there have been increases in life expectancy in the general population of Sweden, Australia and most other countries of the world [6] [7] [8] , in part because of a remarkable reduction in cardiovascular mortality [12] . Cardiovascular risk management is an integral part of diabetes care, and it is likely that patients with type 1 diabetes have enjoyed some of the beneficial developments that do not involve glycaemic control alone.
There is still a knowledge gap regarding life expectancy for patients with type 1 diabetes. Duration of disease is often predictive of survival, but is usually ignored in studies of life expectancy because of lack of data. What matters for a newly diagnosed patient is the relevant estimates of mortality and relative mortality based on newly diagnosed patients, ideally diagnosed at a similar age. On the other hand, life expectancy estimated from mortality in newly diagnosed patients will necessarily have to be based on patients diagnosed at various ages, and thus cannot apply to any individual patient (since all individual patients are diagnosed at a single age). We still lack good data on life expectancy for patients diagnosed with type 1 diabetes at 50 years of age or older. The obvious reason for this lack of knowledge is the difficulty of classification of diabetes as type 1 vs type 2 in the higher age groups, and lack of detailed clinical information in most population-based registers of sizes that allow accurate estimation of life expectancy. In the studies presented in the this issue, patients had to be <30 years [6] or <45 years [7] at diagnosis. This means that all observed mortality in the oldest age groups were based on patients who had to survive for decades after diagnosis to contribute to the studies. For example, an 80-year-old Swedish patient who died in 2010 had been diagnosed before 1960 and would have survived for 50 years thereafter. While the statistical analysis of such so-called left-truncated data takes this into account by following patients from study entry rather than from diagnosis, we still do not know anything about the mortality or survival in the first years after diagnosis of type 1 diabetes in those diagnosed in the highest age groups.
In summary, Petrie et al and Huo et al used impressively large population-based registries to estimate life expectancy for patients with type 1 diabetes, and documented a gap compared with the general population that has not diminished materially over recent years. Some knowledge gaps have been filled, but others remain.
